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Description 

The present invention relates to 4-[2-(2-hydroxy-2-phenylethylamino)ethoxy]phenylacetic acid and 
bioprecursors thereof. This invention further relates to processes and intermediates for their preparation, to 

5 their use in methods of therapy and to pharmaceutical compositions containing them. The compounds of 
the present invention are 03 -adrenoceptor agonists and are of value in disease conditions mediated through 
such adrenoceptors. Administration of the compounds of this invention to warm-blooded animals provides a 
thermogenic effect, that is thermogenesis is stimulated and administration of the compounds is of use, for 
example, in the treatment of obesity and related conditions such as mature onset diabetes associated with 

io obesity. In addition, the compounds of this invention improve glucose tolerance in warm-blooded animals 
and are of use in combatting disease conditions wherein such activity is beneficial for example they have 
hypoglycaemic activity. The compounds of this invention may also be used in the treatment of non-insulin 
dependent diabetes mellitus (NIDDM) and in conditions wherein insulin resistance is of importance such as 
hypertension, hyperlipidaemia and decreased fibrinolysis (Reaven's syndrome or Syndrome X). 

rs The present applicants have conducted substantial research into -adrenoceptor agonists and, in 
particular into their thermogenic effect. Our own United States Patent 4772631 discloses compounds of the 
formula (A): 



20 



25 



R a 



0CH 9 Z (A) 



wherein R 8 is hydrogen or fluoro; R b and R c are independently selected from hydrogen and C1-3 alkyl; and 
30 Z is hydroxymethyl or a group of the formula -COR d in which R d is hydroxy, C1 - 6 alkoxy or amino. 
Our own United States Patent 4977148 discloses compounds of the formula (B): 




45 wherein R a is hydrogen or fluoro and R e and R f are independently hydrogen or a variety of groups leading 
to secondary and tertiary amides. It is believed that compounds of the formula (A) wherein R d is alkoxy or 
amino, and the compounds of the formula (B), are primarily bioprecursors that are effective via the 
corresponding oxyacetic acid; that is the compound of the formula (A) wherein R d is hydroxy. 

The present applicants identified the compound of the formula (A) wherein R a -R c were hydrogen and R d 

50 was hydroxy as being of significant interest. However, this compound did not have an ideal profile of 
solubility and absorption characteristics. Accordingly, the present applicants developed a secondary amide 
bioprecursor of this compound. This secondary amide was introduced into human volunteer patients. 
Disappointingly, there was insufficient effect on metabolic rate in the clinic and this, in effect, pointed to 
insufficient efficacy of the free carboxylic acid at the 0a -adrenoceptor. 

55 Further investigations were performed and we have now discover d a compound which, surprisingly, 
provides significant thermogenic effects at doses which cause relatively few side-effects. It is understood 
that selectivity of thermogenic effect, for example lack of cardiac side-effects, is an important requirement 
for a useful therapeutic agent in the treatment of, for example, obesity and related conditions. 
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This compound of the present invention is a carboxylic acid and shows significant advantage over the 
above referred to secondary amide and free carboxylic acid. In particular, it has been shown to have full 
efficacy at 03 -adrenoceptors, whereas the compound which had been administered to man was found to 
have low efficacy. In addition, it has been shown to have surprisingly good solubility and absorption 
5 characteristics. 

Accordingly the present invention provides a compound of the formula (I): 



15 or a bioprecursor or a pharmaceutical ly acceptable salt thereof. 

Favourably the compounds of the formula (I) are in the form of a carboxylic acid or a pharmaceutical ly 
acceptable salt thereof. 4-[2-(2-Hydroxy-2-phenylethylamino)ethoxy]phenylacetic acid and certain bioprecur- 
sors are amphoteric and may be used in the zwitterionic form, or as a pharmaceutical^ acceptable acid 
addition salt, or as a salt with a base affording a pharmaceutically acceptable cation. Particular examples of 

20 pharmaceutically acceptable acid-addition salts include, for example, salts with inorganic acids such as 
hydrohalides (especially hydrochlorides or hydro bromides), sulphates and phosphates, and salts with 
organic acids such as succinates, citrates, lactates, tartrates and salts derived from acidic water-soluble 
polymers. Particular examples of salts with bases affording a pharmaceutically acceptable cation include, 
for example, alkali metal and alkaline earth metal salts, such as sodium, potassium, calcium and magne- 

25 sium salts, and ammonium salts and salts with suitable organic bases such as triethanolamine. 

Bioprecursors are those pharmaceutically acceptable compounds that are degraded in the animal body 
to produce the parent acid. Such compounds can be identified by administering, for example orally to a test 
animal, the compound under test and subsequently examining the test animal's body fluids. 

One class of bioprecursor is that of the corresponding ester bioprecursors of the carboxy group of 4-[2- 

30 (2-hydroxy-2-phenylethylamino)ethoxy]phenylacetic acid. Suitable esters include Ci -&alkyi esters, for exam- 
ple the methyl and ethyl esters. 

Another class of bioprecursor is that of the corresponding ester bioprecursors of the hydroxy group (- 
CH(OH)-). Such esters include, as their acyl group for example, acetyl, propionyl, pivaloyl, Cwalkoxycar- 
bonyl for example ethoxycarbonyl and phenylacetyl. 

35 A further class of bioprecursor is that of the corresponding amide bioprecursors of the carboxy group of 
4-[2-(2-hydroxy-2-phenylethylamino)ethoxy]phenylacetic acid. Suitable amides include, for example, amides 
of the formula -CONR 1 R 2 t wherein R 1 and R 2 are independently hydrogen, Ci -6 alky I, hydroxy^ -salkyl 
(wherein the hydroxy substituent is on other than the a-carbon), Ci -♦alkoxy-Ci-salkyl, phenylalkyl, allyl, 
cyclopropyl or cyclopentyl or the group -NR 1 R 2 is morpholino, piperidino or pyrrolidino. In general amjdes, 

40 in particular wherein R 1 and R 2 are independently hydrogen, are primarily viewed as intermediates for the 
preparation of the corresponding carboxylic acid or ester. 

A preferred class of bioprecursors is that of the formula (II): 



so wherein R 3 is Ci -ealkoxy for example methoxy. 

Bioprecursors of 4-[2-(2-hydroxy-2-phenylethylamino)ethoxy]phenylaceticacid may have a thermogenic 
effect in their own right and this is another aspect of the invention. 

Especially preferred compounds of the invention are: 
(R)-4-[2-(2-hydroxy-2-phenylethylamino)ethoxy]phenylacetic acid; 
55 (R)-4-[2-(2-hydroxy-2-phenylethylamino)ethoxy]phenylacetamide; 
(R)-methyl 4-[2-(2-hydroxy-2-phenylethylamino)ethoxy]phenylacetate; 
4-[2-(2-hydroxy-2-phenylethylamino)ethoxy]phenylacetic acid; 
4-[2-(2-hydroxy-2-phenylethylamino)ethoxy]phenylacetamide; and 



10 




(I) 



45 




(ID 
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methyl 4^[2-(2-hydroxy-2-phenylethylamino)ethoxy]phenylacetate; 
and pharmaceutical ly acceptable salts thereof. 

It will be appreciated that 4-[2-(2-hydroxy-2-phenylethylamino)ethoxy]phenylacetic acid and bioprecur- 
sors thereof contain one or more asymmetric carbon atoms and can exist as optically active enantiomers or 

5 as optically inactive racemates. The present invention encompasses any enantiomer, racemate and/or 
(when two or more asymmetric carbon atoms are present) diastereoisomer, which when administered in a 
therapeutic amount provides a thermogenic effect in warm-blooded animals, it being well known in the 
chemical art how to prepare individual enantiomers, for example by resolution of the racemate or by 
stereospecific synthesis, and how to determine the thermogenic properties, for example, using the standard 

10 tests described hereinafter. It is preferred that the compounds of the present invention are provided in the 
(R) absolute configuration at the -CH(OH)- group (under the Cahn-Prelog-lngold rules). 

In order to use a compound of the present invention or a pharmaceutical^ acceptable salt thereof for 
the therapeutic treatment of warm-blooded mammals including humans, it is normally formulated in 
accordance with standard pharmaceutical practice as a pharmaceutical composition. 

75 Therefore in another aspect the present invention provides a pharmaceutical composition which 
comprises 4-[2-(2-hydroxy-2-phenylethylamino)ethoxy]phenylacetic acid, or : a bioprecursor thereof or a 
pharmaceutical^ acceptable salt thereof and a pharmaceutical ly acceptable carrier. 

The pharmaceutical compositions of this invention may be administered in standard manner for 
example by oral or parenteral administration. For these purposes they may be formulated by means known 

20 to the art into the form of, for example, tablets, capsules, pills, powders, aqueous or oily solutions or 
suspensions, emulsions, and sterile injectable aqueous or oily solutions or suspensions. 
In general compositions for oral administration are preferred. 

The compositions may be obtained using standard excipients and procedures well known in the art. A 
unit dose form such as a tablet or capsule will usually contain, for example 0.1-500 mg of active ingredient. 

25 more suitably 10-250mg, and preferably 50-1 OOmg of the compound of this invention. 

The compositions may also contain other active ingredients known for use in the disease condition to 
be treated, for example appetite suppressants, vitamins, antihypertensives and hypoglycaemic agents such 
as sulphonylureas, biguanides and thiazolidinediones. It is understood that such compositions cover co- 
formulation, concurrent and sequential therapy of the two or more active ingredients. 

30 In one aspect of the present invention, 4-[2-(2-hydroxy-2 -phenylethylamino)ethoxy]phenylacetic acid or 
a bioprecursor thereof may be formulated for oral administration in a sustained (or delayed) release 
composition, for example a matrix tablet formulation comprising insoluble or swellable polymeric filler, or a 
coated spheroid formulation. 

When used to produce thermogenic effects in warm-blooded animals including man, 4-[2-(2-hydroxy-2- 

35 phenylethylamino)ethoxy]phenylacetic acid or a bioprecursor thereof or a pharmaceutical^ acceptable salt 
thereof as appropriate, will be administered so that a dose in the general range 0.002-20 mg/kg, suitably in 
the range 0.02-10 mg/kg, and preferably in the range 0.5-5 mg/kg is administered daily, given in a single 
dose or divided doses as necessary, typically one to three times a day. However, it will be appreciated by 
those skilled in the art that dosage will necessarily be varied as appropriate, depending on the severity of 

40 the condition under treatment and on the age and sex of the patient and according to known medical 
principles. 

In addition the compounds of the present invention lower triglyceride levels and cholesterol levels and 
raise high density lipoprotein (HDL) levels and are therefore of use in combatting medical conditions 
wherein such lowering (and raising) is thought to be beneficial. Thus they may be used in the treatment of 

45 hypertriglyceridaemia, hypercholesterolemia and conditions of low HDL levels in addition to the treatment 
of atherosclerotic disease such as of coronary, cerebrovascular and peripheral arteries, cardiovascular 
disease and related conditions. 

Accordingly in another aspect the present invention provides a method of lowering triglyceride and/or 
cholesterol levels and/or increasing HDL levels which comprises administering, to an animal in need thereof, 

so a therapeutically effective amount of 4-[2-(2-hydroxy-2-phenylethylamino)ethoxy]phenylacetic acid or a 
bioprecursor thereof or pharmaceutical^ acceptable salt thereof. In a further aspect the present invention 
provides a method of treating atherosclerosis which comprises administering, to an animal in heed thereof, 
a therapeutically effective amount of 4-[2-(2-hydroxy-2-phenylethylamino)ethoxy]phenylacetic acid or a 
bioprecursor thereof or pharmaceutical^ acceptable salt thereof. The compositions are formulated and 

55 administered in the same general manner as detailed above for producing a thermogenic effect. They may 
also contain other active ingredients known for use in the treatment of atherosclerosis and related 
conditions, for example fibrates such as clofibrate, bezafibrate and gemfibrozil; inhibitors of cholesterol 
biosynthesis such as HMG-CoA reductase inhibitors for example lovastatin, simvastatin and pravastatin; 
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inhibitors of cholesterol absorption for example beta-sitosterol and (acyl CoA:cholesterol acy transferase) 
inhibitors for example melinamide; anion exchange resins for example cholestyramine, colestipol or a 
dialkylaminoalkyl derivative of a cross-linked dextran; nicotinyl alcohol, nicotinic acid or a salt thereof; 
vitamin E; and thyromimetics. 

In a further aspect the compounds of the present invention stimulate the "atypical" ^-adrenoceptors in 
the gastrointestinal tract and therefore inhibit gastrointestinal motility. They may be of use in combatting 
medical conditions wherein stimulation of "atypical" ^-adrenoceptors in the gastrointestinal tract is thought 
to be beneficial, such as in combatting medical conditions wherein inhibition of gastrointestinal motility is 
thought to be of value. Thus they may be of use for example in the treatment of inflammatory bowel 
disease (IBD) (such as Crohn's disease and ulcerative colitis), irritable bowel syndrome (IBS), non-specific 
diarrhoea and dumping syndrome. 

Accordingly the present invention provides a method of stimulating the "atypical" /3-adrenoceptors in 
the gastrointestinal tract which comprises administering, to an animal in need thereof, a therapeutically 
effective amount of a compound of the present invention. 

In a further aspect the present invention provides methods of inhibiting gastrointestinal motility, treating 
IBD, treating IBS, treating non-specific diarrhoea and treating gastric emptying in dumping syndrome which 
comprise administering to an animal in need thereof, a therapeutically effective amount of a compound of 
the present invention. 

In a further aspect the present invention provides a process for preparing 4-[2-(2-hydroxy-2- 
phenylethylamino)ethoxy]phenylacetic acid or a bioprecursor thereof or a pharmaceutical ly acceptable salt 
thereof which process comprises: 

a) reacting a compound (III) or (IV) with a compound of the formula (V): 




(HI) 




(IV) 




(V) 



wherein -COR* is carboxy or its bioprecursor and L is a displaceable group; or 
b) hydrolysis of a compound of the formula (VI): 



0 




(VI) 



wherein COR 4 is as hereinbefore defined; or 
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c) for 4-[2-(2-hydroxy-2-phenylethylamino)ethoxy]phenylacetic acid hydrolysing a compound of th 
formula (VII): 



CH (OH )CH 2 NHCH 2 CH 2 0-^^^ 



CH 2 COR - 



(VII) 



wherein R 5 is a hydrolysable group; 

d) reacting a compound of the formula (VIII) with a compound of the formula (IX): 



^^~CH(OH)CH 2 NH 2 



(VIII) 



L'CH 2 CH 2 0 



CH 2 COR 



(IX) 



wherein -COR 4 is as hereinbefore defined and L' is a displaceable group; 
e) deprotecting a compound of the formula (X): 



CH(OH)CH 2 NHCH 2 CH 2 0 



CH 2 R 



(X) 



wherein R 6 is a protected derivative of a group -COR*; 

f) converting 4-[2-(2-hydroxy-2-phenylethylamino)ethoxy]phenylacetic acid into a bioprecursor, or vice 
versa, or converting a bioprecursor of 4-[2-(2-hydroxy-2-phenylethylamino)ethoxy]phenylacetic acid into 
another bioprecursor of 4-[2-(2-hydroxy-2-phenylethylamino)ethoxy]phenylacetic acid; 

g) reducing a compound of the formula (XI): 



COCH 2 NHCH 2 CH 2 0 



CH 2 COR^ 



(XI) 



wherein -COR 4 is as hereinbefore defined; 
h) reducing a compound of the formula (XII): 



COCH=NCH 2 CH 2 U-^^- 



CH o C0R 



4 



(XII) 



wherein -COR 4 is as hereinbefore defined; 
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i) reducing a compound of the formula (XIII): 

5 ^~^) ~ CH ( ° H > CH 2 N ° CTCH 2°^~^" CH 2 C0r4 (XIII) 

wherein COR* is as hereinbefore defined; 
m and wherein any functional group is optionally protected and thereafter if necessary; 

(i) removing any protecting groups; 

(ii) forming a pharmaceutical^ acceptable salt. 

Protecting groups may in general be chosen from any of the groups described in the literature or known 
to the skilled chemist as appropriate for the protection of the group in question, and may be introduced by 
is conventional methods. 

Protecting groups may be removed by any convenient method as described in the literature or known 
to the skilled chemist as appropriate for the removal of the protecting group in question, such methods 
being chosen so as to effect removal of the protecting group with minimum disturbance of groups 
elsewhere in the molecule. 

20 A particular protecting group is a hydrogenolysable group present on the nitrogen atom of -CH(OH)- 
CH2NCH2CH2O-. Suitably the protecting group is benzyl or a substituted benzyl group. Such a protecting 
group may be removed in conventional manner using methods of catalytic hydrogenation, for example 
palladium on carbon catalysts in an atmosphere of hydrogen. Suitable conditions include ambient and 
elevated temperatures and pressures in a solvent such as a C2-e-alkanol for example ethanol or propan-2- 

25 ol. Compounds corresponding to formula (I) protected with a hydrogenolysable group on the nitrogen atom 
may be prepared by methods analogous to those described above for formula (I). 

The reaction between a compound of the formulae (III) or (IV) and a compound of the formula (V) may 
be performed in a suitable solvent for example an alcohol such as ethanol or propan-2-ol, at a temperature 
in the range for example 10 *C to 110 # C and most conveniently at or near the boiling-point of the reaction 

30 mixture. In the compound of the formula (IV) L may be, for example, halogen such as chloro or bromo or an 
arylsulphonyloxy group such as toiuenesulphonyloxy or an alkanesulphonyloxy group such as methanesul- 
phonyloxy. 

The compounds of the formula (V) are prepared in any convenient manner known to those skilled in the 
art. For example they may be conveniently prepared by reacting compound (XIV) with a compound of the 
35 formula (XV): 

NH2CH2CH2OH (XIV) 



40 



H0^^J^-CH 2 C0R 4 (XV) 

45 For example this reaction may be performed using the Mitsunobu reaction with diethyl azodicarboxylate 
and triphenylphosphine. Desirably the amino function (and carboxy function, if present) is protected during 
this reaction and subsequently deprotected in conventional manner. Examples of a suitable protecting group 
for the amino function include the phthaloyl and t-butoxycarbonyl groups. The compounds of the formula 
(XV) may be prepared according to methods known in the art. 

50 The compound of the formula (VI) may be hydrolysed to 4-[2-(2-hydroxy-2-phenylethylamino)ethoxy]- 
phenylacetic acid or a bioprecursor thereof under conditions known in the beta adrenergic blocker art; for 
example via alkaline hydrolysis in a suitable solvent. 

The compounds of the formula (VI) may be prepared by the reaction of a compound of the formula (XV) 
with a compound of the formula (XVI): 

55 
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0 




(XVI) 



5 



wherein R 7 is a group -CH 2 CH 2 OH. This reaction may be performed in any conventional manner for 
10 example by a method analogous to the reaction of the compounds of the formulae (XIV) and (XV). In an 
alternative the compounds of the formula (VI) may be prepared by the reaction of a compound of the 
formula (XVI) wherein R 7 is hydrogen with a compound of the formula (IX) as hereinbefore described. In a 
further alternative the compounds of the formula (VI) may be prepared by the reaction of a compound (III) 
with a compound of the formula (XVII): 



wherein COR* is as hereinbefore defined and R 8 0- is a leaving group, for example R b O- is Cwalkoxy. 

The compound of the formula (XVI) wherein R 7 is -CH 2 CH 2 OH may be prepared for example by 
reaction of a compound of the formula (III) with an N-alkoxycarbonyl derivative of a compound of the 

25 formula (XIV) wherein the hydroxy group is optionally protected for example the tetrahydropyranyl ether of 
t-butoxycarbonylaminoethanol. The compounds of the formula (XVI) wherein R 7 is hydrogen are obtainable 
in conventional manner. The compounds of the formulae (IX) and (XVII) may be obtained by alkylation of 
the compounds of the formula (XV) in conventional manner. 

The reaction between the compounds of the formulae (VIII) and (IX) is conveniently performed under 

30 conditions analogous to the reaction between a compound (IV) and a compound of the formula (V). L' may 
have similar values as recited hereinabove for L. 

In the compounds of the formula (VII) examples of hydrolysable groups R 5 include Ci -6 alkoxy and 
-NR 1 R 2 groups so that -COR 5 represents a Ci-ealkyl ester or an amide function. Such groups may be 
hydrolysed (acidic, basic, enzymatic) to a group -CCfeH under conventional conditions. Conversions wherein 

35 R 5 is an in vivo hydrolysable moiety also represent examples of interconversions of a bioprecursor of 4-[2- 
(2-hydrqxy-2-phenylethylamino)ethoxy]phenylacetic acid into 4-[2-(2-hydroxy-2-phenylethylamino)ethoxyh 
phenylacetic acid. Suitable acid conditions are for example a strong mineral acid such as hydrochloric, 
sulphuric or phosphoric acid, conveniently at a temperature in the range, for example, 20* to 110*C and in 
a polar solvent, such as water, a Ci-+alkanol (for example methanol or ethanol) or acetic acid. In such 

40 cases, the corresponding mineral acid salt of 4-[2-(2-hydroxy-2-phenylethylamino)ethoxy]phenylacetic acid 
may be conveniently isolated. Alternatively, base conditions may be used, for example lithium, sodium or 
potassium hydroxide, conveniently in a suitable solvent or diluent such as an aqueous Ci-4alkanol at a 
temperature in the range, for example, 10* to 110*C; or an alkali halide for example lithium chloride in a 
polar solvent such as dimethylsulphoxide. As yet further alternatives, when -COR 5 is t-butoxycarbonyl, the 

45 decomposition may be carried out, for example, by thermolysis at a temperature in the range, for example, 
100 to 220 'C, alone or in the presence of a suitable diluent such as diphenyl ether. 

The compounds of the formula (VII) may be prepared by methods analogous to those described 
hereinabove for 4-[2-(2-hydroxy-2-phenylethylamino )ethoxy]phenylacetic acid or a bioprecursor thereof, 
with optional protection of the amino function for example with a benzyl group. 

so 4-[2-(2-Hydroxy-2-phenylethylamino)ethoxy]phenylacetic acid and amide bioprecursors thereof may be 
converted to ester precursors thereof. Suitable conditions are, for example, refluxing in the corresponding 
alkanol under acidic conditions, for example, with the addition of concentrated sulphuric acid as a catalyst. 

The reduction of the compounds (XI), (XII) and (XIII) may be carried out by conventional chemical or 
catalytic methods, such as chemical reduction using sodium borohydride or by catalytic hydrogenation 

55 using catalysts such as palladium on charcoal, or platinum. 

Reduction by sodium borohydride is conveniently carried out in an alcohol such as methanol and the 
reaction is generally carried out at from 0 - 20 • C. 



15 




(XVII) 



20 
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Catalytic reduction is conveniently carried out in a conventional hydrogenation solvent such as an 
alcohol, for example ethanol. The hydrogenation is generally carried out under hydrogen gas at about 1 to 
about 10 atmosphere pressure and at ambient or elevated temperature. 

Compounds of the formula (XI) may be prepared by the reaction of a compound of the formula (V) with 
a compound of the formula (XVHI): 



^^~C0CH.,L' * (XVIII) 



wherein L" is a displaceable group. 

The reaction between a compound of the formula (XVIII) and a compound of the formula (V) may be 
is performed in a suitable solvent such as an alcohol or an ether, for example methanol or diethyl ether, at a 
temperature in the range, for example, -10 to 110 *C and most conveniently at ambient temperature. In the 
compounds of the formula (XVIII), L" may be, for example, halogen such as chloro or bromo. 

The resulting compounds of the formula (XI) may be converted into 4-[2-(2-hydroxy-2- 
phenylethylamino)ethoxyjphenylacetic acid or bioprecursors thereof in situ . 
20 The compounds of the formula (XVIII) may be prepared by methods known in the art. 

Compounds of the formula (XII) may be prepared by reacting a compound (XIX) with a compound of 
the formula (V): 

^^COCHO (XIX) 

30 The reaction between a compound (XIX) with a compound of the formula (V) may be performed in a 
suitable solvent such as an alcohol, for example, ethanol at a temperature range, for example, 0-80 • C and 
most conveniently at ambient temperature. The resulting compounds of the formula (XII) may be converted 
into 4-[2-(2-hydroxy-2-phenylethylamino)ethoxy]phenylacetic acid or bioprecursors thereof in situ . 

Compounds of the formula (XIII) may be prepared by reacting compounds of the formula (XX) with a 

35 compound of the formula (VIII): 



40 



50 



0HCCH 2 0 



^~^-CH 2 C0R 4 (XX) 



wherein COR 4 is as hereinbefore defined. 

The reaction between a compound of the formula (XX) and a compound (VIII) may be performed in a 
45 suitable solvent such as an alcohol, for example, ethanol, at a temperature in the range, for example, 0 - 
80 'C and most conveniently at ambient temperature. The resulting compounds of the formula (XIII) may be 
converted into 4-[2-(2-hydroxy-2-phenylethylamino)ethoxy]phenylacetic acid or bioprecursors thereof in situ . 

Compounds of the formula (XX) may be prepared by hydrolysis of a compound of the formula (XXI): 



R 9 0 



R 10 0 



^CHCH 2 0-^^-CH 2 COR 4 (XXI ) 
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wherein COR 4 is as hereinbefore defined and R 9 and R 10 are independently hydrogen or Cwalkyl. 
Suitable conditions for hydrolysis are, for example, a strong mineral acid such as hydrochloric or sulphuric; 
conveniently at a temperature range, for example, 20 - 110* C, in a suitable solvent such as tetrahydrofuran, 
dichloromethane or diethyl ether. 
5 Compounds of the formula (XXI) may be prepared by standard methods known in the art. For example, 

by reacting a compound of the formula (XXII) with a compound of the formula (XV) in the presence of a 
mild base: 

R \ 

JCHCH.L'" (XXII) 



75 

wherein R 9 and R 10 are as hereinbefore defined and L'" is a displaceable group. 

Suitable conditions include heating in a suitable solvent such as dichloromethane, in the presence of a 
mild base, for example sodium carbonate. In a compound of the formula (XXII) L'" may be. for example, 
halogen such as bromo. 

20 The compounds of the formulae (VI), (VII), (X), (XI), (XII) and (XIII) are novel and form another aspect of 
the invention. 

Bioprecursor esters of the hydroxy group may be prepared in conventional manner for example by 
reacting the hydroxy group with an activated derivative of an acid under conditions known in the beta 
adrenergic blocker art. 

25. Pharmaceutical ly acceptable salts may be prepared by reacting 4-[2-(2-hydroxy-2-phenylethylamino)- 
ethoxy]phenylacetic acid or a bioprecursor thereof with the appropriate acid or base in conventional 
manner. Alternatively when a hydrogen halide salt is required, it may conveniently be obtained by 
hydrogenation of the free base together with a stoichiometric amount of the corresponding benzyl halide. 
The following biological test methods, data and Examples serve to illustrate this invention. 

30 

Thermogenic effects 

The thermogenic effects of compounds of the formula (I) and bioprecursors thereof may be dem- 
onstrated using one or more of the following standard tests:- 

35 (a) Rats are cold adapted at 4 • C for 5 days to increase their capacity for thermogenesis. They are then 
transferred to a warm environment of 25 "C for 2 days. On the following day, a test compound is 
administered sub-cutaneously or orally. Animals are sacrificed one hour later and the interscapular, 
brown adipose tissue (BAT) pad is removed. BAT mitochondria are prepared by differential centrifugation 
and GDP binding is determined (Holloway et a}.. International Journal of Obesity , 1984, 8, 295) as a 

40 measure of thermogenic activation. Each test includes a control which is dosed with the solu- 
tion/suspension vehicle only and a positive control which is dosed with isoprenaline (as its sulphate) at 
1mgkg" 1 . Test compounds are routinely dosed at 0.1, 0.3, 1.0, 3.0, and 10 rngkg" 1 and results 
expressed in terms of the effect on GDP binding produced by the positive control. From these results, a 
dose (ED 5 o) necessary to produce 50% of the isoprenaline effect is calculated by curve fitting. 

45 Compounds are considered active in this test if they cause a significant elevation in GDP binding as 
compared to controls. 

(b) Rats are adapted to a thermoneutral environment (29 *C) for 2 weeks in order to decrease their 
capacity for BAT mediated non-shivering thermogenesis. During the final 5 days the animals are trained 
to use an apparatus for measuring heart.rate non-invasively via foot-pad electrodes connected to an ECG 

50 integrator giving a continuous read-out of heart rate. A test compound is administered sub-cutaneously or 
orally at the ED50 determined in test (a), and heart rate is determined 15-30 minutes after dosing. The 
procedure is then repeated in subsequent tests using increasing multiples of the ED50 determined in test 
(a) until the heart rate (HR) reaches or exceeds 500 beats per minute, or until the dose reaches 100 
times the ED50 determined in test (a). The dose necessary to produce a heart rate of 500 beats per 

55 minute (D500 dose) is estimated. 

The ratio of D500 to ED50 in test (a) can be defined as the selectivity ind x (SI) and provides a 
measure of the selectivity of the compound for BAT as opposed to the cardiovascular system. 
Compounds are considered to have significant selectivity which have an SI of >1. Non-selective 
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20 



25 



30 



compounds have an SI of <1 (for example isoprenaline = 0.06). 

(c) Rats are kept at 23 ■ C for at least two days, then fasted overnight. On the following day, the basal 
metabolic rate of the animals is determined using a close-circuit oxygen consumption apparatus of the 
type described by Arundel et al., 1984, J. Appl . Physiol . Respirat . Environ . Exercise Physiol ., 1984, 57 - 
(5) 1591-1593. The rats are then dosed (orally) with test compound at about 1 mgkg -1 as a solution or 
suspension in 0.025% w/v Polysorbate 80 (0.5ml/100g). Metabolic rate is then determined for at least 
one hour after dosing. Compounds are considered active in this test if they cause a significant increase 
in metabolic rate as compared to control animals (Student's t test: p <0.05) dosed only the solution or 
suspension vehicle. 

In the above tests, the compounds of the formula (I) in general produce effects of the following order 
without producing overt toxicity :- 

test (a): sub-cutaneous or oral ED50 for GDP binding in BAT mitochondria of 0.01-10 mgkg- 1 ; 
test (b): show an SI of >50; and 

test (c): show 2-9ml O2 min" 1 (Kg 0 75 )" 1 at 1mgkg" 1 p.o. 
By way of illustration, the compound described in the accompanying Example 1, produces the following 
effects in the above tests:- 

(a) oral ED50 0.55mgkg~ 1 ; 

(b) SI >50 (oral); 

(c) 6.53 ml O2 min- 1 (Kg 0 - 75 )- 1 at 1mgkg~ 1 p.o. 
Oral glucose tolerance test 

Male rats (125-150g) were fasted for 24 hours. After fasting, a group of six rats was anaesthetised and a 
cardiac blood sample taken. Other groups of rats were then dosed with the compound of Example 1 (5.0 
mg/Kg p.o.) dissolved in an aqueous solution of 0.025% polysorbate. Control rats were dosed with 
polysorbate solution alone. The volume of solution dosed was 0.5ml/100g body weight. 60 minutes 
subsequent to dosing six control and six treated rats were anaesthetised and cardiac samples taken. The 
remaining rats were given an oral glucose load (1g/Kg) dosed as a 20% solution of D-glucose (0.5ml/100g). 
Groups of six rats for each control and treatment were then anaesthetised and bled at 20, 60 and 120 
minutes after the glucose load. Plasma glucose and insulin were determined using standard methods. 



35 



Results 

Time relative to 

oral glucose load (mins) 



Plasma glucose (mM) 



Control 



Example 1 
Sing/Kg p.o. 



40 



-30 



6.35±0.26 



SO 



55 



0 
20 
60 
120 



6.13±0.21 
9.05±0.50 
6.37±0.39 
6.5 ±0.23 



3.52±0.07 

(p<0.001) 

5.72±0.24 

(p<0.001) 

5.32±0.24 

(p<0.05) 

5.43±0.31 

(p<0.05) 



The results are mean ± S.E.M. of observations in six rats in each group. Student's t test was used to test 
the significance of the difference between control and treated groups. The compound of Example 1 
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possesses marked antihyperglycaemic activity. 

Effects on blood glucose levels in insulin resistant db/db mice 

C57BUKsJ (db/db) mice were divided into two groups and allowed free access to control diet or diet 
containing the compound of Example 1 at a concentration of 50mg/kg diet. A group of control ( + / + ) mice 
was also included in the experiment. After 16 days treatment, blood samples were taken from the mice for 
determination of blood glucose levels. 

Results 



Group Blood glucose (mM) 

Control 4*94±0.1 
(+/+) 

Untreated 14.53±0.66 
(db/db) (p<0.001) 
Compound of Example 1 5.3±0.46 
(db/db) 

25 Results are mean ± S.E.M. of observations in groups of 15 mice. Student's t test was used to test the 
significance of the difference between control ( + / + ) and treated (db/db) groups. The compound of Example 
1 normalises blood glucose levels in this animal model of insulin resistance. 



Rat adipocyte lipolysis test 



Epididymal adipose tissue was excised from male rats and adipocytes prepared by digestion with 
collagenase. Cells were isolated by flotation and washed four times with Krebs Ringer Bicarbonate buffer 
(KRB), finally washing in KRB containing 2% bovine serum albumin (KRB/BSA). Aliquots of the cell 
suspension were incubated in the presence of a range of concentrations of the test compound in a total 

35 volume of 1ml KRB/ 2% BSA containing 0.1 mg/ml ascorbate in an atmosphere of 95%02,5%C02. 
Incubations were also carried out in the presence of a concentration of isoprenaline (3 x 10~ G M) known to 
have a maximal effect on lipolysis. Control incubations were carried out in KRB/ 2% BSA containing 
ascorbate. The incubations were terminated after 90 minutes by placing the tubes on ice, and aliquots of 
infranatant removed for assay of free fatty acids which were measured using a WAKO NEFA-C assay kit 

40 (Alpha Laboratories). Lipolytic activity of the compounds was assessed by determining the increase in free 
fatty acid concentrations caused by the compounds compared to controls. The maximal effects (efficacy) of 
the compounds were determined and expressed as percentage of the maximal effect of isoprenaline. 



Test compound Efficacy 

Compound of Example 1 100% 

4-[2-(2-Hydroxy-3-phenoxypropylamino)- 26% 

ethoxy ]phenoxyacetic acid 

(free carboxylic acid from USP4772631) 

Efficacy is the maximal effect of the test compound on lipolysis expressed as a percentage of the maximal 
effect of isoprenaline. 
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Comparative test on GDP potency 

In another comparative test the potency of the compound of Example 1 in test a) above was compared with 
a reference compound 



amino )ethoxy ] phenyloxyace tic acid 
(within the scope of EP-A 23385) 

The invention will now be illustrated by the following Examples in which, unless otherwise stated: 

a) chromatography was performed on Kieselgel (Art 9385; 230-400 Mesh) obtainable from E. Merck, 
Darmstadt, Federal Republic of Germany. 

b) evaporations were carried out under reduced pressure using a rotary evaporator. 

c) melting-points are uncorrected. 

Example 1 

(R)-4-[2-(2-Hydroxy-2-phenylethylamino)ethoxy]phenylacetic acid 

(R)-4-[2-(2-Hydroxy-2-phenylethylamino)ethoxy]phenylacetamide hydrochloride (3.5g) was heated on 
the steam bath for two hours in 2N HCI (100ml). The reaction mixture was filtered, cooled and the solid 
collected by filtration. The solid was crystallised from water to give (R)-4-[2-(2-hydroxy-2-phenylethylamino)- 
ethoxy]phenylacetic acid as the hydrochloride (2.5g), mp 207-209 "C; microanalysis: found C, 61.5, H, 6.5; 
N, 3.8; CI, 10.1%; required for C18H22CINCU: C, 61.5; H, 6.3; N, 4.0; CI, 10.1%; [aPo s - 27.3* (c = 0.99 
In methanol). 

The product hydrochloride described above (1g) was dissolved in distilled water (50ml) at room 
temperature and then the pH was carefully adjusted to pH 6.7 by the addition of 2N NaOH. The solid which 
separated was (R)-4-[2-(2-hydroxy-2-phenylethylamino)ethoxy]phenylacetic acid (0.8g), m.p. 209-211 "C; 
microanalysis: found, C. 68.4; H, 6.8; N, 4.5%; required for CiaHfeiNO*: C, 68.6; H, 6.7; N, 4.5% [ a p D = 
-30.1 • (c, 1.0 in acetic acid). 

In an alternative, the product may be obtained by acid hydrolysis, in similar manner to that above, of 
(R)-4-[2-(2-hydroxy-2-phenylethylamino)ethoxy]phenylacetamide with recrystallisation from water. 

Example 2 

(R)-4-[2-(2-Hydroxy-2-phenylethylamino)ethoxy3phenylacetamide 

(R)-4-t2-(N-Ben2yl-N-(2-hydroxy-2-phenylethyl)amino)ethoxy]phenylacetamide (12.9g) was dissolved in 
ethanol (150ml) and glacial acetic acid (50ml). The solution obtained was hydrogenated in the presence of 
10% w/w palladium on carbon (LOg) at about 20 bar and 60* for 24 hours. The mixture was cooled, filtered 
and the filtrate was evaporated under reduced pressure. 1.2g of the residual oil (9.8g) thus obtained was 
dissolved in ethyl acetate and treated with a solution of ether saturated with hydrogen chloride. The 
precipitated solid was crystallised from methanol to give (R)-4-[2-(2-hydroxy-2-phenylethylamino)ethoxy]- 
phenylacetamide hydrochloride (0.8g), mp 255-257 *C; microanalysis: found C, 61.3; E. 6.3; N, 8.0; CI, 
10.2% required for Cis E23CIN2O3: C, 61.6; H 6.6; N, 8.0; CI, 10.1%; [ap D = -19.5*(c = 1.0 in DMSO). 
This reaction may also be performed in aqueous isopropanol containing glacial acetic acid (1 equivalent) at 
ambient temperature and pressure. 



Compound 




(oral) 



Example 1 



0.55 



4-[2-(2-Hydroxy-2-phenylethyl- 



>3.00 
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The starting material was prepared as follows: 

A mixture of 4-[2-(benzylamino)ethoxy]phenylacetamide (OLS 2135678) (14.0g), (R)-styrene oxide 
(5.92g) and propan-2-ol (200ml) was heated under reflux for 72 hours. The mixture was cooled and the 
solvent evaporated under reduced pressure. The residue was purified by dry, flash column chromatography. 
Elution with 10% methanol in dichloromethane gave (R)-4-[2-(N-benzyl-N-(2-hydroxy-2-phenylethyl)amino)- 
ethoxy]phenylacetamide as an oil (12.9g). This reaction may also be performed in t-amyl alcohol under 
reflux. 

Example 3 

(R)-Methyl 4-[2-(2-hydroxy-2-phenylethylamino)ethoxy]phenylacetate 

(R)-4-[2-(2-Hydroxy-2-phenylethylamino)ethoxy]phenylacetamide hydrochloride (0.45g) was heated un- 
der reflux in methanol (20ml) containing concentrated sulphuric acid (0.5ml) for 18 hours. The mixture was 
cooled and the solvent evaporated under reduced pressure. The residue was dissolved in dichloromethane 
(30ml) and washed successively with water (20ml), 5% NaHC0 3 solution (50ml) and water (20ml), dried 
over MgSO* and then the solvent was removed under reduced pressure. The residue was dissolved in 
methyl acetate (20ml) and treated with a solution of ether saturated with hydrogen chloride. The precipitated 
solid was crystallised from a mixture of methanol and methyl acetate to give (R)-methyl 4-[2-(2-hydroxy-2- 
phenylethylamino)ethoxy]phenylacetate hydrochloride (0.25g), m.p. 181-183 *C; microanalysis: found, C, 
62.6; H, 6.6; N, 3.8; CI, 9.9%; required for Ci 9 H 2 4CINO*: C, 62.4; H, 6.6; N, 3.8; CI, 9.7%; [ap 5 D = - 25.3*(c 
= 0.99 in methanol). 

Example 4 

4-[2-(2-Hydroxy-2-phenylethylamino)ethoxy]phenylacetic acid 

4-[2-(2-Hydroxy-2-phenylethylamino)ethoxy]phenylacetamide hydrochloride (2.8g) was heated on the 
steam-bath for 4 hours in 4N HCI (60ml). The reaction mixture was filtered, cooled and the solid collected 
by filtration was 4-[2-(2-hydroxy-2-phenylethylamino)ethoxy]phenylacetic acid as the hydrochloride (1.4g), 
m.p. 183-1 84 *C (softens at about 178 # C): microanalysis: found C, 61.4; H, 6.3; N, 4.1; CI, 10.3%; required 
for C18H22CINO4: C, 61.5; H, 6.3; N, 4.0; CI 10.1%. 

Example 5 

4-[2-(2-Hydroxy-2-phenylethylamino)ethoxy]phenylacetamide 

A preformed solution of 4-[2-(N-benzyl-N-(2-hydroxy-2-phenylethyl)amino)ethoxy]phenylacetamide in 
propan-2-ol and glacial acetic acid (see below) was hydrogenated in the presence of 10% w/w palladium on 
carbon (1.0g) at about 20 bar and 60 * C for 12 hours. The mixture was cooled, filtered and the filtrate was 
evaporated under reduced pressure. The residual oil thus obtained was dissolved in ethyl acetate and 
treated with a solution of ether saturated with hydrogen chloride. The precipitated solid was crystallised 
from methanol to give 4-[2-(2-hydroxy-2-phenylethylamino)ethoxy]phenylacetamide hydrochloride (6.8g), 
m.p. 250-251 *C (softens at about 248 *C); microanalysis: found C, 61.2; H, 6.5; N, 8.3; CI, 10.3%; required 
for C18H23CIN2O3: C, 61.6; H, 6.6; N, 8.0; CI, 10.1%. 
The starting material was prepared as follows: 

A mixture of 4-(2-N-benzylaminoethoxy)phenylacetamide (OLS 2135678) (5.68g), styrene oxide (2.4g) 
and propan-2-ol (100ml) was heated under reflux for 72 hours. The thus formed 4-[2-(N-benzyl-N-(2- 
hydroxy-2-phenylethyl)amino)ethoxy]phenylacetamide was cooled and diluted with propan-2-ol (30ml) and 
glacial acetic acid (20ml). 

An alternative method for preparing the title compound is: 
2-Hydroxy-2-phenylethylamine (1.91g), 4-(2-bromoethoxy)phenylacetamide (3.59g) and triethylamine (1.41g) 
in ethanol (450ml) were heated under reflux for 24 hours and then the solution was cooled and filtered to 
remove a little insoluble material (0.2g). The solvent was removed from the filtrate under reduced pressure 
and the residual solid was triturated with a little water, isolated by filtration and dried. The solid (3.1 g) was 
dissolved in methanol (100ml) and treated with a solution of ether saturated with hydrogen chloride. Th 
precipitated solid was crystallised from methanol to give 4-[2-(2-hydroxy-2-phenylethylamino)ethoxy]- 
phenylacetamide hydrochlorid m.p. and mixed m.p. 250-251 • C. 
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A further alternative method for preparing the title compound is: 
Phenacyl bromide (0.49g), 4-(2-aminoethoxy)phenylacetamide (0.49g), potassium carbonate (0.35g) and 
methanol (20ml) were heated under reflux for 2 hours, cooled to ambient temperature and stirred whilst 
sodium borohydride (LOg) was added in small portions during 1 hour. Stirring was continued for 18 hours 

5 and then the solvent was evaporated under reduced pressure. The residue was partitioned between 
dichloromethane (20ml) and water (10ml). The aqueous layer was separated and extracted with dich- 
loromethane (20ml). The combined dichloromethane extracts were washed with water (20ml), dried over 
MgSO* and evaporated. The residual gum was dissolved in ethyl acetate and treated with a solution of 
ether saturated with hydrogen chloride. The precipitated solid was crystallised from a mixture of methanol 

io and ethyl acetate to give 4-[2-(2-hydroxy-2-phenylethylamino)ethoxyjphenylacetamide hydrochloride m.p. 
and mixed m.p. 248-250 • C. 

A yet further alternative method for preparing the title compound is: 

Phenylglyoxal hydrate (0.57g) and 4-(2-aminoethoxy)phenylacetamide (0.49g) in methanol (15ml) were 
heated on the steam bath to obtain a clear solution. This was then cooled in an ice-bath and sodium 

is borohydride (ig) was added in small portions during 1 hour with stirring. After about 100mg of sodium 
borohydride had been added a white solid began to separate and this was redissolved by the addition of 
further methanol (35ml). The mixture was stirred at ambient temperature for 18 hours and then the solvent 
was evaporated under reduced pressure. The residual solid was treated with dichloromethane (20ml) and 
water (20ml) and that solid which did not go into solution was isolated by filtration. This solid was dissolved 

20 in methanol (20ml) and treated with a solution of ether saturated with hydrogen chloride. The bulk of the 
solvent was evaporated and ethyl acetate (20ml) was added to precipitate the title compound as hydrochlo- 
ride m.p. and mixed m.p. 250-251 *C. 

Example 6 

25 

Methyl 4-[2-(2-hydroxy-2-phenylethylamino)ethoxy]phenylacetate 

4-[2-(2-Hydroxy-2-phenylethyIamino)ethoxy]phenylacetamide hydrochloride (2.5g) was heated under 
reflux in methanol (50ml) containing concentrated sulphuric acid (1.5ml) for 24 hours. The mixture was 

30 cooled and the solvent evaporated under reduced pressure. The residue was partitioned between dich- 
loromethane (150ml) and 5% NaHC0 3 solution (150ml). The organic layer was separated and washed 
successively with 5% NaHC03 solution (20ml) and water (20ml), dried over MgSO* and then the solvent 
was removed under reduced pressure. The residue was dissolved in methyl acetate (40ml) and treated with 
a solution of ether saturated with hydrogen chloride. The precipitated solid was crystallised from a mixture 

35 of methanol and methyl acetate to give methyl 4-[2-(2-hydroxy-2-phenylethylamino)ethoxy]phenylacetate 
hydrochloride (1.8g) t m.p. 169-171 *C; microanalysis: found C, 62.5; H, 6.6; N, 3.8; CI, 9.7%; required for 
C, 9 H 2 4CINO*: C, 62.4; H, 6.6; N f 3.8; CI, 9.7%. 

Example 7 

40 

(R)-4-[2-(2-Acetoxy-2-phenylethylamino)ethoxy]phenylacetic acid 

A solution of N-t-butoxycarbonyl-(R)-4-[2-(2-acetoxy-2-phenylethylamino )ethoxy]pheoylacetic acid 
(500m g) in a mixture of dichloromethane (5ml) and trifluoroacetic acid (5ml) was allowed to stand for 90 
45 minutes at 20 *C. The solvent was removed under reduced pressure and the residue was dissolved in 
ethanol (5ml). The solution was cooled to -20 • C and ethereal hydrogen chloride was added to yield white 
crystals of the title compound as the hydrochloride (300mg); m.p. 158-1 60 *C; [af 5 ^ -35.4* (c = 1.0 in 
methanol); microanalysis: found C, 60.2; H, 6.5; N, 3.4; H 2 0, 0.9%; required for C2oH 2 *CIN05 0.25 H 2 0: C, 
60.3; H, 6.2; N, 3.5; H 2 0 1.1%. 
so The starting material was prepared as follows: 

a) Di-t-butyl dicarbonate (1.25g) in t-butanol (15ml) was added to a stirred solution of (R)-4-[2-(2-hydroxy- 
2-phenyfethylamino)ethoxy]phenylacetic acid hydrochloride (2.0g) in 1N aqueous sodium hydroxide 
(30ml). The reaction mixture was stirred for 90 minutes at 20 - C. The solvent was removed under 
reduced pressure. Water (20ml) was added to the residue and the solution was acidified with 2N 
55 aqueous citric acid. The product was extracted into 5% methanol in dichloromethane (5 x 20ml). The 
extracts were dried and the solvent removed under reduced pressure to yield N-t-butoxycarbonyl-(R)-4- 
[2-(2-hydroxy-2-phenylethylamino)ethoxy]phenylacetic acid as a glass (1.3g); [aP D = + 6.2* (c = 1.0 in 
methanol). 
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b) A solution of the product from a) above in pyridine (2.5ml) and acetic anhydride (2.5ml) was allowed 
to stand for 16 hours at 20 "C. The solvent mixture was removed under reduced pressure. The residue 
was dissolved in dichloromethane (20ml). The solution was washed with water (3 x 10ml), dried, and the 
solvent removed under reduced pressure to give a viscous oil (1.3g). A solution of the oil (L3g) in a 
mixture of dioxan (10ml) and water (6ml) was stirred under reflux for 2 hours. The solvent was removed 
under reduced pressure and the residue was subjected to chromatography using 10% methanol in 
dichloromethane as eluant. The appropriate fractions were combined to yield N-t-butoxycarbonyl-(R)-4- 
[2-(2-acetoxy-2-phenylethylamino)ethoxy]phenylacetic acid as a viscous oil (500mg); [gtFd = -16.8* (c 
= 1 .0 in dichloromethane). 

Example 8 



As stated previously, suitable pharmaceutical compositions of compounds of formula (I) defined 
hereinbefore may be obtained by standard formulation techniques. 

75 A typical tablet formulation suitable for oral administration to warm-blooded animals comprises as active 
ingredient a compound of formula (I), or a pharmaceutical^ acceptable salt thereof, as defined hereinbefore 
(for example as described in one of the preceding Examples), and may be produced by aqueous 
granulation or direct compression together with milled lactose containing a standard disintegrant and/or 
lubricant. When tablets containing small amounts of active ingredient (for example 0.5-10 mg) are required, 

20 the direct compression method may be used wherein the active ingredient is mixed with lactose in the ratio 
of 1:10 parts by weight and/or microcrystalline cellulose containing 0.5% by weight of a lubricant (such as 
magnesium stearate) and 5% by weight of a disintegrant (such as cross-linked sodium carboxy methyl 
cellulose or sodium starch glycolate). An example of a tablet prepared by aqueous granulation is that 
containing active ingredient (50-1 OOmg), lactose (230mg), maize starch (80mg), gelatine (2.2mg), magne- 

25 si urn stearate (4mg) and croscarmellose sodium (7mg). 

Claims 

Claims for the following Contracting States : AT, BE, CH, DE, DK, FR, GB, IT, LI, LU, MC, NL, PT, SE 

30 1. A compound of the formula (I): 

( OH ) CH 2 NHCH 2 CH 2 0^^^-CH 2 COOH ( I ) 

or a bioprecursor or a pharmaceutical^ acceptable salt thereof. 

40 2, A compound according to claim 1 when in the form of a carboxylic acid or pharmaceutical^ acceptable 
salt thereof. 

3. A compound according to claim 2 in the form of a salt formed with hydrochloric acid. 
45 4. A compound according to claim 1 of the formula (II): 

^^-CH ( OH ) CH 2 NHCH 2 CH 2 0^^-CH 2 COR 4 ( II ) 

wherein R 4 is Ci alkoxy, or a pharmaceutical^ acceptable salt thereof. 

55 5. A compound according to claim 4 wherein R* is methoxy. 

6. A compound according to claim 1 which is: 

(R)-4-[2-(2-hydroxy-2-phenylethylamino)ethoxy]phenylacetic acid; 
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(R)-4-[2-(2-hydroxy-2-phenylethylamino)ethoxy]phenylacetamide; 
(R)-methyl 4-[2-(2-hydroxy-2-phenylethylamino)ethoxy]phenylacetate; 
4-[2-(2-hydroxy-2-phenylethylamino)ethoxy]phenylacetic acid; 
4-[2-(2-hydroxy-2-phenylethylamino)ethoxy]phenylacetamide; or 
methyl 4-[2-(2-hydroxy-2-phenylethylamino)ethoxy]phenylacetate; 
or a pharmaceutical^ acceptable salt thereof. 

A pharmaceutical composition which comprises a compound according to claim 1 or a bioprecursor or 
pharmaceutical ly acceptable salt thereof and a pharmaceutical^ acceptable carrier. 

A process for preparing a compound according to claim 1 which process comprises: 
a) reacting a compound (III) or (IV) with a compound of the formula (V): 



CH= CH 2 (III) 



^^^CH(OH)CH 2 L (IV) 



NH 2 CH 2 CH 2 



0^ = ^-CH 2 COR 4 (V) 



wherein -COR 4 is carboxy or its bioprecursor and L is a displaceable group; or 
b) hydrolysis of a compound of the formula (VI): 




wherein COR* is as hereinbefore defined; or 

c) for 4-[2-(2-hydroxy-2-phenylethylamino)ethoxy]phenylacetic acid hydrolysing a compound of the 
formula (VII): 



,5 



^^^-CH(OH)CH 2 NHCH 2 CH 2 0-^^-CH 2 COR^ (VII) 



wherein R 5 is a hydrolysable group; 
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d) reacting a compound of the formula (VIII) with a compound of the formula (IX): 



CH(OH)CH 2 NH 2 



(VIII) 



L'CH 2 CH 2 



CH 2 C0R 



(IX) 



wherein -COR 4 is as hereinbefore defined and L is a displaceable group; 
e) deprotecting a compound of the formula (X): 



^^^CH(OH)CH 2 NHCH 2 CH 2 0 



^^-CH 2 R € 



(X) 



wherein R 6 is a protected derivative of a group -COR*; 

f) converting 4-(2-(2-hydroxy-2-phenylethylamino)ethoxy]phenylacetic acid into a bioprecursor, or 
vice versa, or converting a bioprecursor of 4-[2-(2-hydroxy-2-phenylethylamino)ethoxy]phenylacetic 
acid into another bioprecursor of 4-[2-(2-hydroxy-2-phenylethylamino)ethoxy]phenylacetic acid; 

g) reducing a compound of the formula (XI): 



COCH 2 NHCH 2 CH 2 0 



CH o C0R* 



(XI) 



wherein -COR 4 is as hereinbefore defined; 
h) reducing a compound of the formula (XII): 



^^^COCH-NCH 2 CH 2 0^^^^- 



CH 2 C0R 



(XII) 



wherein -COR 4 is as hereinbefore defined; 
i) reducing a compound of the formula (XIII): 



-CH ( OH ) CH 2 N=CHCH 2 0-^^— ^COR^ 



(XIII) 



wherein COR 4 is as hereinbefore defined; 

and wherein any functional group is optionally protected and thereafter if necessary; 

(i) removing any protecting groups; 

(ii) forming a pharmaceutical ly acceptable salt. 



A compound of the formula (VI), (X), (XI), (XII) or (XIII) as defined in claim 8. 
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10. A compound of the formula: 



CH ( OH ) CH 2 NHCH 2 CH 2 0-^^— CH 2 C0NH 2 



11. The use of a compound according to claim 1 or a bioprecursor or a pharmaceutical^ acceptable salt 
thereof for the manufacture of a medicament for treating disease conditions mediated through 03- 
adrenoceptors. 

12. The use of a compound according to claim 1 or a bioprecursor or a pharmaceutical^ acceptable salt 
thereof for the manufacture of a medicament for stimulating thermogenesis and/or improving glucose 
tolerance. 

13. The use of a compound according to claim 1 or a bioprecursor or a pharmaceutical ly acceptable salt 
thereof for the manufacture of a medicament for treating obesity, mature onset diabetes, NIDDM, 
hypertension and/or hyperlrpidaemia. 

14. The use of a compound according to claim 1 or a bioprecursor or a pharmaceutical^ acceptable salt 
thereof for the manufacture of a medicament for treating hypertriglyceridaemia, hypercholesterolaemia, 
atherosclerotic disease and conditions of low HDL levels. 

Claims for the following Contracting States : ES, GR 

1. A process for preparing a compound of the formula (I): 

^^-CH(OH) CH 2 NHCH 2 CH 2 0-^^-CH 2 COOH ( I ) 

or a bioprecursor or a pharmaceutical^ acceptable salt thereof: which process comprises: 
a) reacting a compound (III) or (IV) with a compound of the formula (V): 

- CH 2 (III) 



<^VCH(0H)CH 2 L (IV) 



NH 2 CH 2 CH 2 0— ^^-CH 2 C0R 4 (V) 
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wherein -COR 4 is carboxy or its bioprecursor and L is a displaceable group; or 
b) hydrolysis of a compound of the formula (VI): 



^~^-CH ^NCH 2 CH 2 0-^^-CH 2 COR 4 (VI) 



wherein COR* is as hereinbefore defined; or 

c) for 4-[2-(2-hydroxy-2-phenylethylamino)ethoxy]phenylacetic acid hydrolysing a compound of the 
formula (VII): 

^^-CH( OH ) CH 2 NHCH 2 CH 2 0-^^— CH 2 COR 5 ( VII ) 

wherein R 5 is a hydrolysable group; 

d) reacting a compound of the formula (VIII) with a compound of the formula (IX): 

^J^- CH(OH) CH 2 NH 2 (VIII) 



L CH 2 CH 2 0-//_ N V-CH 2 COR 4 (IX) 



wherein -COR 4 is as hereinbefore defined and L is a displaceable group; 
e) deprotecting a compound of the formula (X): 



^^-CH(OH)CH 2 NHCH 2 CH 2 0-^^— CH 2 R 6 (X) 



wherein R 5 is a protected derivative of a group -COR 4 ; 

f) converting 4-[2-(2-hydroxy-2-phenylethylamino)ethoxy]phenylacetic acid into a bioprecursor, or 
vice versa, or converting a bioprecursor of 4-[2-(2-hydroxy-2-phenylethylamino)ethoxy]phenylacetic 
acid into another bioprecursor of 4-[2-(2-hydroxy-2-phenylethylamino)ethoxy]phenylacetic acid; 

g) reducing a compound of the formula (XI): 

^^-COCH 2 NHCH 2 CH 2 0-^^-CH 2 COR 4 (XI) 



wherein -COR 4 is as hereinbefore defined; 
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h) reducing a compound of the formula (XII): 



T5 
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^^-COCH=NCH 2 CH 2 0-^^-CH 2 COR 4 (XII) 



wherein -COR* is as hereinbefore defined; 
70 i) reducing a compound of the formula (XIII): 



^^CTI(0H)CH 2 NoCHCH 2 0-^^-CH 2 C0R 4 (XIII) 



wherein COR 4 is as hereinbefore defined; 

and wherein any functional group is optionally protected and thereafter if necessary; 
20 (i) removing any protecting groups; 

(ii) forming a pharmaceutical^ acceptable salt. 

2. A process according to claim 1 for preparing a compound in the form of a carboxylic acid or 
pharmaceutical^ acceptable salt thereof. 



3. A process according to claim 2 for preparing a compound in the form of a salt formed with hydrochloric 
acid. 

4. A process according to claim 1 for preparing a compound of the formula (II): 

^J^y CH ( OH ) CH 2 MHCH 2 CH 2 0-^J^CH 2 COR 4 (II) 



wherein R* is Ci -galkoxy, or a pharmaceutical ly acceptable salt thereof. 
5- A process according to claim 4 for preparing a compound wherein R* is methoxy. 

40 6. A process according to claim 1 for preparing a compound which is: 

(R)-4-[2-(2-hydroxy-2-phenylethylamino)ethoxy]phenylacetic acid; 

(R)-4-[2-(2-hydroxy-2-phenylethylamino)ethoxy]phenylacetamide; 

(R)-methyl 4-[2-(2-hydroxy-2-phenylethylamino)ethoxy]phenylacetate; 

4-[2-(2-hydroxy-2-phenylethylamino)ethoxy]phenylacetic acid; 
45 4-[2-(2-hydroxy-2-phenylethylamino)ethoxy]phenylacetamide; or 

methyl 4-[2-(2-hydroxy-2-phenylethylamino)ethoxy]phenylacetate; 

or a pharmaceutical^ acceptable salt thereof. 

7. A process for preparing a pharmaceutical composition which comprises bringing into association a 
so compound of the formula (I) as defined in claim 1 or a bioprecursor or pharmaceutical^ acceptable salt 
thereof and a pharmaceutical^ acceptable carrier. 

a A compound of the formula (VI), (X), (XI). (XII) or (XIII) as defined in claim 1. 

55 
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9. A compound of the formula: 



^^-CH ( OH) CH 2 NHCH 2 CH 2 0— ^^-CH 2 CONH 2 



10. The use of a compound of the formula (I) as defined in claim 1 or a bioprecursor or a pharmaceutical ly 
acceptable salt thereof for the manufacture of a medicament for treating disease conditions mediated 
through jS 3 -adrenoceptors. 

11. The use of a compound of the formula (I) as defined in claim 1 or a bioprecursor or a pharmaceutical^ 
acceptable salt thereof for the manufacture of a medicament for stimulating thermogenesis and/or 
improving glucose tolerance. 

12. The use of a compound of the formula (I) as defined in claim 1 or a bioprecursor or a pharmaceutical^ 
acceptable salt thereof for the manufacture of a medicament for treating obesity, mature onset 
diabetes, NIDDM, hypertension and/or hyperlipidaemia. 

13. The use of a compound of the formula (I) as defined in claim 1 or a bioprecursor or a pharmaceutical^ 
acceptable salt thereof for the manufacture of a medicament for treating hypertriglyceridaemia, 
hypercholesterolemia, atherosclerotic disease and conditions of low HDL levels. 

PatentansprUche 

PatentansprUche fUr folgende Vertragsstaaten : AT, BE, CH, DE, DK, FR, GB, IT, LI, LU, MC, NL, PT, 
SE 

1. Verbindung mit der Formel (I): 

^^^ CH ( 0H)CH 2 NHCH 2 CH 2 O-^^-CH 2 C00H ( I ) 



oder ein Biovorlaufer oder ein pharmazeutisch geeignetes Salz davon. 

2. Verbindung nach Anspruch 1 , sofern in Form einer CarbonsSure oder eines pharmazeutisch geeigneten 
Salzes davon. 

3. Verbindung nach Anspruch 2 in Form eines mit Chlorwasserstoffsaure gebildeten Salzes. 

4. Verbindung nach Anspruch 1 mit der Formel (II): 

^J^-CH ( OH ) CH 2 NHCH 2 CH 2 0^"^CH 2 COR 4 ( II ) 

in der R* fUr Ci- G -Alkoxy stent, oder ein pharmazeutisch geeignetes Salz davon. 

5. Verbindung nach Anspruch 4, wobei R 4 fOr Methoxy stent. 

6. Verbindung nach Anspruch 1, namlich: 

(R)-4-[2-(2-Hydroxy-2-phenylethylamino)ethoxy]phenylessigsSure; 
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(R)-4-[2-(2-Hydroxy-2-phenylethylamino)ethoxy]phenylacetamid; 
(R)-4-[2-(2-Hydroxy-2-phenylethylamino)ethoxy]phenylessigsauremethylester; 
4-[2-(2-Hydroxy-2-phenylethylamino)ethoxy]phenylessigsaure; 
4-[2-(2-Hydroxy-2-phenylethylamino)ethoxy]phenylacetamid; Oder 
4-[2-(2-Hydroxy-2-phenylethylamino)ethoxy]phenylessigsauremethylester; 
oder pharmazeutisch geeignetes Salz davon. 

Pharmazeutische Zusammensetzung, die eine Verbindung nach Anspruch 1 Oder einen BiovorlSufer 
oder ein pharmazeutisch geeignetes Salz davon und ein pharmazeutisch geeignetes TrSgermittel 
enthait. 

Verfahren zur Herstellung einer Verbindung nach Anspruch 1 , bei dem: 

a) eine Verbindung (III) oder (IV) mit einer Verbindung mit der Formel (V) umgesetzt wird: 

Ch1- S CH 2 (III) 



^^-CH(0H)CH 2 L (IV) 



NH 2 CH 2 CH 2 0^^^-CH 2 COR 4 (V) 

wobei -COR* fUr Carboxy Oder dessen Biovorlaufer und L fUr eine austauschbare Gruppe steht; Oder 
b) eine Verbindung mit der Formel (VI) hydrolysiert wird: 



o-Jt 



CH 2 C0R 4 (VI) 



wobei -COR 4 wie oben definiert ist; oder 

c) zur Bildung von 4-[2-(2-Hydroxy-2-phenylethylamino)ethoxy]phenylessigsaure eine Verbindung 
mit der Formel (VII) hydrolysiert wird: 

CH ( OH ) CH 2 NBCH 2 CH 2 0-^^^CH 2 COR 5 ( VII ) 



wobei R 5 fOr eine hydrolysierbare Gruppe steht; 
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d) eine Verbindung mit der Formel (VIII) mit einer Verbindung mit der Formel (IX) umgesetzt wird: 



^J^-CH ( OH ) CH 2 NH 2 (VIII) 



L' CH 2 CH 2 0-^/ v VCH 2 C0R 4 (IX) 



wobei -COR 4 wie oben definiert ist und L* fUr eine austauschbare Gruppe steht; 

e) aus einer Verbindung mit der Formel (X) die Schutzgruppe abgespalten wird: 

^~^CB(0H)CH 2 NHCH 2 CH 2 0-^°^-CH 2 R 6 (X) 

wobei R 6 fOr ein geschOtztes Derivat einer Gruppe -COR 4 steht; 

f) 4-[2-(2-Hydroxy-2-phenylethylamino)ethoxy]phenylessigsaure in einen Biovorla'ufer umgewandelt 
wird, Oder umgekehrt, Oder ein Biovorlaufer von 4-[2-(2-Hydroxy-2-phenylethylamino)ethoxy3- 
phenylessigsaure in einen anderen BiovorlSufer von 4-[2-(2-Hydroxy-2-phenylethylamino)ethoxy]- 
phenylessigsSiure umgewandelt wird; 

g) eine Verbindung mit der Formel (XI) reduziert wird: 

^ r ^~ COCH 2 NHCH 2 CH 2 O-^^^-CH 2 C0R A (XI ) 

wobei -COR 4 wie oben definiert ist; 

h) eine Verbindung mit der Formel (XII) reduziert wird: 



^^ r COCH-NCH 2 CH 2 0-^^^- 



CH o C0R 



A (XII) 



wobei -COR 4 wie oben definiert ist; 

i) eine Verbindung mit der Formel (XIII) reduziert wird: 



^^-CH(0H)CH 2 N=CHCH 2 0-^^-CH 2 C0R 4 (XIII) 



wobei -COR 4 wie oben definiert ist; 

wobei jede funktionelle Gruppe gegebenenfalls geschUtzt ist; 
und im AnschluB daran, sofern di s notwendig ist, 

(i) jede der Schutzgruppen entfernt wird; 

(ii) ein pharmazeutisch geeignetes Salz gebildet wird. 
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9. Verbindung mit der Formel (VI), (X), (XI), (XII) oder (XIII), wie in Anspruch 8 definiert 

10. Verbindung mit der Formel: 



^7^-CH(OH)CH 2 NHCH 2 CH 2 0^^-CH 2 CONH 2 



11. Verwendung einer Verbindung nach Anspruch 1 Oder eines Biovorlaufers Oder eines pharmazeutisch 
geeigneten Salzes davon zur Herstellung eines Arzneimittels zur Behandlung von Erkrankungszustan- 
den, die durch /5 3 -Adrenoceptoren hervorgerufen werden. 

12. Verwendung einer Verbindung nach Anspruch 1 oder eines Biovorlaufers oder eines pharmazeutisch 
geeigneten Salzes davon zur Herstellung eines Arzneimittels zur Stimulierung der Warmebildung 
und/oder zur Verbesserung der Glucose-Toleranz. 

13. Verwendung einer Verbindung nach Anspruch 1 oder eines Biovorlaufers oder eines pharmazeutisch 
geeigneten Salzes davon zur Herstellung eines Arzneimittels zur Behandlung der Fettleibigkeit, des 
Altersdiabetes, des NIDDM, des Bluthochdrucks und/oder der Hyperlipidamie. 

14. Verwendung einer Verbindung nach Anspruch 1 oder eines Biovorlaufers oder eines pharmazeutisch 
geeigneten Salzes davon zur Herstellung eines Arzneimittels zur Behandlung der HypertriglyceridSmie, 
der Hypercholesterolamie, der Atherosklerose und von Zustanden mit niedrigen HDL-Spiegeln. 

Patentanspriiche fur folgende Vertragsstaaten : ES, GR 

1. Verfahren zur Herstellung einer Verbindung mit der Formel (I): 

(OH) CH 2 NHCH 2 CH 2 0-^^-CH 2 COOH ( I ) 

oder eines Biovorlaufers oder eines pharmazeutisch geeigneten Salzes davon, bei dem: 
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a) eine Verbindung (III) Oder (IV) mlt einer Verbindung mit der Formel (V) umgesetzt wird: 



/-\ A 

& - CH 2 (III) 



^^-CH(0H)CH 2 L (IV) 



NH 2 CH 2 CH 2 0--^^-CH 2 COR 4 (V) 



wobei -COR 4 fOr Carboxy Oder dessen Biovorlaufer und L fUr eine austauschbare Gruppe steht; Oder 
b) eine Verbindung mit der Formel (VI) hydrolysiert wird: 

0 

^■0/ ^NCH 2 CH 2 0-^^-CH 2 COR 4 (VI) 
CH 2 



wobei -COR* wie oben definiert ist; Oder 

c) zur Bildung von 4-[2-(2-Hydroxy-2-phenylethylamino)ethoxy]phenylessigs3ure eine Verbindung 
mit der Formel (VII) hydrolysiert wird: 



^^-CH(OH)CH 2 NHCH 2 CH 2 0-^^— CH 2 COR 5 (VII) 
wobei R 5 fUr eine hydrolysierbare Gruppe steht; 

d) eine Verbindung mit der Formel (VIII) mit einer Verbindung mit der Formel (IX) umgesetzt wird: 
CH ( OH ) CH 2 NH 2 (VIII) 

L'CH 2 CH 2 0-^^)-CH 2 COR 4 (IX) 



26 



EP 0 516 349 B1 



wobei -COR* wie oben definiert ist und L' fUr eine austauschbare Gruppe steht; 
e) aus einer Verbindung mit der Formel (X) die Schutzgruppe abgespalten wird: 



^^-CH (OH) CH 2 NHCH 2 CH 2 0-^^- 



CH 2 R U 



(X) 



w 



15 



wobei R 6 fUr ein geschtltztes Derivat einer Gruppe -COR 4 steht; 

f) 4-[2-(2-Hydroxy-2-phenylethylamino)ethoxy]phenylessigsaure in einen Biovorlaufer umgewandelt 
wird, oder umgekehrt, Oder ein Biovorlaufer von 4-[2-(2-Hydroxy-2-phenylethylamino)ethoxy]- 
phenylessigsSure in einen anderen Biovorlaufer von 4-[2-(2-Hydroxy-2-phenylethylamino)ethoxy]- 
phenylessigsaure umgewandelt wird; 

g) eine Verbindung mit der Formel (XI) reduziert wird: 
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C0CH 2 NHCH 2 CH 2 



CH 2 C0R" 



wobei -COR 4 wie oben definiert ist; 

h) eine Verbindung mit der Formel (XII) reduziert wird: 



(XI) 
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C0CH=NCH 2 CH 2 0 



CH 2 C0R^ 



(XII) 



30 wobei -COR 4 wie oben definiert ist; 

i) eine Verbindung mit der Formel (XIII) reduziert wird: 



(XIII) 



wobei -COR 4 wie oben definiert ist; 

wobei jede funktionelte Gruppe gegebenenfalls geschUtzt ist; 
40 und im AnschluB daran, sofern dies notwendig ist, 

(i) jede der Schutzgruppen entfernt wird; 

(ii) ein pharmazeutisch geeignetes Salz gebildet wird. 

2. Verfahren nach Anspruch 1, zur Herstellung einer Verbindung in Form einer Carbonsaure oder eines 
45 pharmazeutisch geeigneten Salzes davon. 

3. Verfahren nach Anspruch 2 zur Herstellung einer Verbindung in Form eines mit ChlorwasserstoffsSure 
gebildeten Salzes. 

so 4. Verfahren nach Anspruch 1 zur Herstellung einer Verbindung mit der Formel (II) oder eines pharmazeu- 
tisch geeigneten Salzes davon: 
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^J^-CH(OH) CH 2 NHCH 2 CH 2 0-^^-CH 2 COR 4 



(ID 
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in der R+ fUr Ci -s-Alkoxy steht. 

5. Verfahren nach Anspruch 4 zur Herstellung einer Verbindung, bei der R 4 fur Methoxy steht. 

6. Verfahren nach Anspruch 1 zur Herstellung der folgenden Verbindungen Oder eines pharmazeutisch 
geeigneten Salzes davon: 

(R)-4-[2-(2-Hydroxy-2-phenylethylamino)ethoxy]phenylessigsaure; 

(R)-4-[2-(2-Hydroxy-2-phenylethylamino)ethoxy]phenylacetamid; 

(R)-4-[2-(2-Hydroxy-2-phenylethylamino)ethoxy]phenylessigsSuremethylester; 

4-[2-(2-Hydroxy-2-phenylethylamino)ethoxy]phenylessigsaure; 

4-[2-(2-Hydroxy-2-phenylethylamino)ethoxy]phenylacetamid; oder 

4-[2-(2-Hydroxy-2-phenylethylamino)ethoxy]phenylessigsauremethy!ester. 

7. Verfahren zur Herstellung einer pharmazeutischen Zusammensetzung, bei dem eine Verbindung mit 
der in Anspruch 1 definierten Formel (I) oder ein Biovorlaufer oder ein pharmazeutisch geeignetes Salz 
davon und ein pharmazeutisch geeignetes Tragermittel in Verbindung gebracht werden. 

a Verbindung mit der in Anspruch 1 definierten Formel (VI), (X), (XI), (XII) oder (XIII). 

9. Verbindung mit der Formel: 



-CH(OH)CH 2 NHCH 2 CH 2 OW / v V-CH 2 CONH 




10. Verwendung einer Verbindung mit der in Anspruch 1 definierten Formel (I) oder eines Biovorla'ufers 
oder eines pharmazeutisch geeigneten Salzes davon zur Herstellung eines Arzneimittels zur Behand- 
lung von ErkrankungszustSnden, die durch £ 3 -Adrenoceptoren hervorgerufen werden. 

11. Verwendung einer Verbindung mit der in Anspruch 1 definierten Formel (I) oder eines BiovorlSufers 
oder eines pharmazeutisch geeigneten Salzes davon zur Herstellung eines Arzneimittels zur Stimulie- 
rung der Warmebildung und/oder zur Verbesserung der Glucose-Toleranz. 

12. Verwendung einer Verbindung mit der in Anspruch 1 definierten Formel (I) oder eines BiovorlSufers 
oder eines pharmazeutisch geeigneten Salzes davon zur Herstellung eines Arzneimittels zur Behand- 
lung der Fettleibigkeit, des Altersdiabetes, des NIDDM, des Bluthochdrucks und/oder der HyperlipidS- 
mie. 

1a Verwendung einer Verbindung mit der in Anspruch 1 definierten Formel (I) oder eines BiovorlSufers 
oder eines pharmazeutisch geeigneten Salzes davon zur Herstellung eines Arzneimittels zur Behand- 
lung der Hypertriglyceridamie, der Hypercholesterolamie, der Atherosklerose und von Zustanden mit 
niedrigen HDL-Spiegeln. 

Revendlcations 

Revendications pour les Etats contractants suivants : AT, BE, CH, DE, DK, FR, GB, IT, LI, LU, MC, 
ML, PT, SE 

1. Compose* de formule (I) : 

CH(OH)CH 2 NHCH 2 CH 2 0-^ / ^C^COOH (I) 



ou bioprScurseur ou sel pharmaceutiquem nt acceptable de ce compose\ 
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Compost suivant la revendication 1, sous la forme d'un acide carboxylique ou d'un sel pharmaceuti- 
quement acceptable de cet acide. 

Compose" suivant la revendication 2, sous la forme d'un sel forme* avec I'acide chlorhydrique. 
Compose suivant la revendication 1 , de formule (II) : 

^^~CH ( OH ) CH 2 NHCH 2 CH 2 0^ CT ^CH 2 COR A ( II ) 

dans laquelle R 4 est un groupe alkoxy en Ci a Ce, ou sel pharmaceutiquement acceptable de ce 
compose\ 

Compose* suivant la revendication 4, dans lequel R 4 est le groupe methoxy. 

Compose* suivant la revendication 1 , qui est : 

racide(R)-4-[2-(2-hydroxy-2-ph^nyl^thylamino)6thoxy]ph^nylac6tique ; 

le (R)-4-[2-(2-hydroxy-2-phenyl6thylamino)ethoxy]ph6nylac6tamide ; 

le (R)-4-[2-(2-hydroxy-2-ph^nyl^thylamino)6thoxy]phenylac§tate de mSthyle ; 

Tacide 4-[2-(2-hydroxy-2-phdnyl6thylamino)6thoxy]ph6nylacetique ; 

le 4-[2-(2-hydroxy-2-phdnyl6thylamino)6thoxy]ph6nylac^tamide; ou 

le 4-[2-(2-hydroxy-2-ph^nyl6thylamino)^thoxy3ph6nylac^tate de mSthyle ; ou un sel pharmaceuti- 
quement acceptable de ce compost. 

Composition pharmaceutique, qui comprend un compose* suivant la revendication 1 ou un bioprecur- 
seur ou sel pharmaceutiquement acceptable de ce compose* et un support acceptable du point de vue 
pharmaceutique. 

Proc^de de production d'un compose* suivant la revendication 1 , procdde* qui comprend : 
a) la reaction d'un compose* (III) ou (IV) avec un compose* de formule (V) : 



ch!>ch 2 (in) 



^^»CH(OB)CH 2 L (IV) 



NH 2 CH 2 CH 2 0-^ M~CB 2 C0R 4 00 



ou -COR 4 est un groupe carboxy ou son biopr6curseur et L est un groupe d^placable ; ou 

b) I'hydrolyse d'un compost de formule (VI) : dans laquelle COR* st tel que dSfini ci-dessus ; ou 
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c) pour I'acide 4-[2-(2>hydroxy-2-ph6nylethylamino)^thoxy]ph6nylac4tique, I'hydrolyse d'un compost 
de formule (VII) : 



^^y^CH(OH)CH 2 NHCH 2 CH 2 0 



a 2 coic 



(VII) 



dans laquelle R 5 est un groups hydrolysable ; 

d) la reaction d'un compose* de formule (VIII) avec un compose* de formule (IX) : 



CH(OH)CH 2 NH 2 



(VIII) 



L' CH 2 CH 2 0-(^ x V-CH 2 COR 



(IX) 



oCi -COR 4 est tel que d£fini ci-dessus et L ( est un groupe d£plagable ; 
e) ('elimination de la protection d'un compose* de formule (X) : 



CH(OH)CH 2 NHCH 2 CH 2 0^ N \-CH 2 R 6 (X) 



dans laquelle R 6 est un deVive* protege* d'un groupe -COR* ; 

f) la transformation de I'acide- 4-[2-(2-hydroxy-2-ph^nyl6thylamino)^thoxy3-ph^nylac6tique en un 
bioprecurseur, ou vice versa, ou la transformation d'un bioprecurseur d'acide 4-[2-(2-hydroxy-2- 
phenyl6thylamino)6thoxy]ph6nylac6tique en un autre bioprecurseur d'acide 4-[2-(2-hydroxy-2-phgny- 
le^ylamino)ethoxy]ph§nylac6tique ; 

g) la reduction d'un compose* de formule (XI) : 




C0CH 2 NHCH 2 CH 2 0-(^^^CH 2 COR 4 ( XI ) 



dans laquelle -COR 4 est tel que d£fini ci-dessus 
h) la reduction d'un compose* de formule (XII) : 



^\^COCH«NCH 2 CH 2 Q-^^^CH 2 COR 4 (XII) 



dans laquelle -COR 4 est tel que dSfini ci-dessus ; 
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i) la reduction d'un compost de formule (XIII) : 

5 ^^-CH ( OH ) CH 2 N«CHCH 2 0^^^-CH 2 COR 4 (XIII ) 

dans laquelle COR 4 est tel que detini ci-dessus ; et ou tout groupe fonctionnel est facultativement 
prot£ge\ puis, si ndcessaire : 
w (i) Termination de tous groupes protecteurs ; 

(ii) la formation d'un sel pharmaceutiquement acceptable. 

9. Compost de formule (VI), (X), (XI), (XII) ou (XIII) tel que dSfini dans la revendication 8. 

75 10. Compose" de formule : 

^^-CH(OH) CH 2 NHCH 2 CH 2 0^^--CH 2 CONH 2 

11. Utilisation d'un compose" suivant la revendication 1 ou d'un bioprecurseur ou d'un sel pharmaceutique- 
ment acceptable de ce compose" pour la preparation d'un medicament destine au traitement d'£tats 
pathologiques sous la mediation de r£cepteurs 03-adr£nergiques. 

12. Utilisation d'un compose" suivant la revendication 1 ou d'un bioprecurseur ou d'un sel pharmaceutique- 
ment acceptable de ce compose" pour la preparation d'un medicament servant a stimuler la thermoge- 
nese et/ou a ameiiorer la tolerance a regard du glucose. 

30 13. Utilisation d'un compose suivant la revendication 1 ou d'un bioprecurseur ou d'un sel pharmaceutique- 
ment acceptable de ce compose pour la preparation d'un medicament destine au traitement de 
I'obesite, du diabete de I'adulte, du diabete non-insulinodependant, de I'hypertension et/ou de I'hyperli- 
pidemie. 

35 14. Utilisation d'un compose suivant la revendication 1 ou d'un bioprecurseur ou d'un sel pharmaceutique- 
ment acceptable de ce compose pour la preparation d'un medicament destine au traitement de 
rhypertriglyceridemie, de rhypercholeste>o!emie, de ratheroscleVose et d'etats lies a de faibles taux de 
lypoproteines de haute densite. 

40 Revendications pour les Etats contractants sulvants : ES, GR 

1. Precede de production d'un compose de formule (I) : 

46 ^)-CH(OH)CH 2 NHCH 2 CH 2 0-^^-CH 2 COOH (I) 



20 
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ou d'un bioprecurseur ou d'un sel pharmaceutiquement acceptable de ce compose, procede qui 
so comprend : 
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a) la reaction d'un compost (III) ou (IV) avec un compost de formule (V) : 



/-x A 

<^VcH - CH 2 ("I) 



£^-CH(0H)CH 2 L (* v ) 



NH 2 CH 2 CH 2 0-^^-CH 2 COR 4 (V) 

ou -COR 4 est un groupe carboxy ou son bioprScurseur et L est un groupe d£plagable ; ou 

b) Thydrolyse d'un compost de formule (VI) : 

0 

°< ^ 

fi~\-CR NCH 2 CH 2 0-^3- CH 2 COr4 (VI) 
dans laquelle COR 4 est tel que defini ci-dessus ; ou 

c) pour I'acide 4-[2-(2-hydroxy-2-phenylethylamino)6thoxy]phenylacetique, I'hydrolyse d'un compost 
de formule (VII) : 

^^-CH(OH)CH 2 NHCH 2 CH 2 0-^^— CH 2 COR 5 (VII) 

dans laquelle R 5 est un groupe hydrolysable ; 

d) la reaction d'un compose de formule (VIII) avec un compose de formule (IX) : 

^J^-CH(OH)CH 2 HH 2 (VIII) 



L'CH 2 CH 2 0~^^— CH 2 C0R 4 (IX) 
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ou -COR 4 est tel que defini ci-dessus et L' est un groupe de>lagable ; 
e) Termination de la protection d'un compose* de formule (X) : 

5 ^^-CH(0H)CH 2 NHCH 2 CH 2 O-^^- CHjR 6 (X) 

dans laquelle R 5 est un deVive* protege* d'un groupe -COR* ; 
w f) la transformation de Tacide 4-[2-(2-hydroxy-2-phenyl^thylamino)6thoxy]-ph6nylac^tique en un 

bioprecurseur, ou vice versa, ou la transformation d'un biopre'curseur d'acide 4-[2-(2-hydroxy-2- 
phe^yle^hylamino)e*thoxy]phenylacdtique en un autre bioprecurseur d'acide 4-[2-(2-hydroxy-2-pheny- 
l6thylamino)6thoxy]ph§nylac^tique ; 
g) la reduction d'un compose* de formule (XI) : 



15 
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^^^C0CH 2 NHO^CH 2 0-^^-CH 2 C0R 4 (XI) 



dans laquelle -COR 4 est tel que de"fini ci-dessus ; 
h) la reduction d'un compose de formule (XII) : 



^^COCHc:NCH 2 CK 2 0-^^-.CH 2 COR 4 (XII ) 



dans laquelle -COR 4 est tel que defini ci-dessus ; 
30 i) la reduction d'un compose* de formule (XIII) : 



^^-CH(OH)CH 2 N«CHCH 2 0-^^^CH 2 COR 4 (XIII) 



dans laquelle COR 4 est tel que defini ci-dessus ; et ou tout groupe fonctionnel est "facultativement 
prot£ge\ puis, si n€cessaire : 

(i) Termination de tous groupes protecteurs ; 
40 (ii) la formation d'un set pharmaceutiquement acceptable. 

2. Pro^de" suivant la revendication 1, pour Tobtention d'un compose* sous forme d'un acide carboxylique 
ou d'un sel pharmaceutiquement acceptable de cet acide. 

45 3. Proc6d6 suivant la revendication 2, pour Tobtention d'un compost sous forme d'un sel obtenu avec 
Cacide chlorhydrique. 

4. Proc^de* suivant la revendication 1 , pour Tobtention d'un compose* de formule (II) : 

so _ 

^^•CH(OH)CH 2 NHCH 2 CH 2 0^^-CH 2 COR 4 (H) 

55 dans laquelle R 4 est un groupe alkoxy en Ci a Cg , ou d'un sel pharmaceutiquement acceptable de ce 
compose\ 
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5. Proc£d6 suivant la revendication 4, pour I'obtention d'un compost dans leque! R* est un groupe 
methoxy. 

6. Procede suivant la revendication 1 , pour I'obtention d'un compost qui est : 

racide(R)-4-[2-(2-hydroxy-2-ph6nylethylamino)6thoxy]ph6nylac6tique ; 

le (R)-4-[2-(2-hyqlroxy-2-ph6nyl6thylamino)dthoxy]ph^nylac6tamide ; 

le (R)-4-[2-(2-hydroxy-2-phenyiethylamino)ethoxy]phenylacetate de mdthyle ; 

Pacide 4-[2-(2-hydroxy-2-phenyiethylamino)ethoxy]phenylacetique ; 

le 4-[2-(2-hydroxy-2-ph6nyl6thylamino)^thoxy]ph6nylac6tamide; ou 

le 4-[2-(2-hydroxy-2-ph6nyl^thylamino)ethoxy]pheny lactate de methyle ; ou un sel pharmaceuti- 
quement acceptable de ce compose". 

7. Proce'de* de preparation d'une composition pharmaceutique, qui comprend la mise en association d'un 
compost de formule (I) tel que defini dans la revendication 1 ou d'un bioprecurseur ou d'un sel 
pharmaceutiquement acceptable de ce compose" et d'un support acceptable du point de vue pharma- 
ceutique. 

8. Compose* de formule (VI), (X), (XI), (XII) ou (XIII) tel que defini dans la revendication 1. 

9. Compose* de formule : 



10. Utilisation d'un compose de formule (I) tel que defini dans la revendication 1 ou d'un bioprecurseur ou 
d'un sel pharmaceutiquement acceptable de ce compose" pour la preparation d'un medicament destine 
au traitement d'etats pathologiques sous la mediation de recepteurs 03-adrenergiques. 

11. Utilisation d'un compose de formule (I) tel que defini dans la revendication 1 ou d'un bioprecurseur ou 
d'un sel pharmaceutiquement acceptable de ce compose pour la preparation d'un medicament servant 
a stimuler la thermogenese et/ou a ameiiorer la tolerance a regard du glucose. 

12. Utilisation d'un compose de formule (I) tel que defini dans la revendication 1 ou d'un bioprecurseur ou 
d'un sel pharmaceutiquement acceptable de ce compose pour la preparation d'un medicament destine 
au traitement de I'obesite, du diabete de I'adulte, du diabete non-insulino-dependant, de I'hypertension 
et/ou de Thyperlipidemie. 

13. Utilisation d'un compose de formule (I) tel que defini dans la revendication 1 ou d'un bioprecurseur ou 
d'un sel pharmaceutiquement acceptable de ce compose pour la preparation d'un medicament destine 
au traitement de rhypertriglyceridemie, de I'hypercholesterolemie, de I'atherosclerose et d'etats lies a 
de faibles taux de lypoproteines de haute densite. 
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